Phagocytosis by Trichomonas vaginalis: new insights.
The parasitic protozoan Trichomonas vaginalis is the causative agent of trichomoniasis, a sexually transmitted disease. The phagocytic activity of this parasite has not been completely elucidated. In order to better understand the mechanisms of trichomonal phagocytosis, we have studied the in vitro capacity of T. vaginalis to phagocytose and degrade Saccharomyces cerevisiae cells. To analyse the phagocytic ability and capacity, two isolates of T. vaginalis presenting different virulence grades were used. Complementary techniques, such as fluorescence microscopy, computer-based fluorescence analysis, scanning and transmission electron microscopy and the use of drugs that interfere with the actin microfilaments, were used in order to follow the behaviour of the actin cytoskeleton during phagocytosis of yeast cells by T. vaginalis. It was concluded that: (1) T. vaginalis changes its shape rapidly and engulfs the yeast cells, which are almost as large as the parasite; (2) long-term and fresh cultures are able to phagocytose, although the low-virulence strain JT demonstrated a lower activity when compared with the highly virulent T016 isolate; (3) the T016 strain exhibited an amoeboid morphology during the internalization of yeast cells in contrast with the JT strain; (4) attachment of yeast cells to the parasite occurs via the whole cell surface, including both anterior and recurrent flagella; (5) two forms of phagocytosis were observed: a 'sinking' process without any apparent participation of plasma membrane extensions and the classical phagocytosis where pseudopodia are extended toward the target cell; (6) the internalized S. cerevisiae are digested in lysosomes; (7) competitor sugars D-mannose or L-fucose inhibit the phagocytosis, and inhibition was 1.67 times higher in long-term cultured JT than that of the parasites from fresh isolate T016; (8) a thick layer of actin microfilaments was present underlying the plasma membrane, and especially in the pseudopodia and around the phagocytosed particles; (9) a dramatic change in the distribution pattern of fibrillar actin occurred during phagocytosis; (10) cytochalasin D depressed the phagocytosis; (11) a non-specific recognition and phagocytosis of yeast cells by T. vaginalis is mediated by a mannose receptor present on the parasite surface; (12) the phagocytic process may occur simultaneously during mitosis of the parasite.